The purpose of this paper is to propose a new model of asymmetry for square contingency tables with ordered categories. The new model may be appropriate for a square contingency table if it is reasonable to assume an underlying bivariate t-distribution with different marginal variances having any degrees of freedom. As the degrees of freedom becomes larger, the proposed model approaches the extended linear diagonals-parameter symmetry model, which may be appropriate for a square table if it is reasonable to assume an underlying bivariate normal distribution. The simulation study based on bivariate t-distribution is given. An example is given.
Introduction
Consider an R R × square contingency table with the same row and column ordinal classifications. Let ij p denote the probability that an observation will fall in the ith row and jth column of the 
see Bowker [1] and Bishop et al. [2] . This model indicates a structure of symmetry of the probabilities with respect to the main diagonal of the table. Agresti [3] considered the linear diagonals-parameter symmetry (LDPS) model defined by [6] ). Now, we are interested in considering a new model, which is appropriate if it is reasonable to assume an underlying bivariate t-distribution with different marginal variances.
The purpose of present paper is to introduce an extended TS(m) model. Section 2 proposes an extended TS(m) model and describes the properties of the new model. Section 3 describes the relationships between the extended TS(m) model and t-distribution by the simulation study. Section 4 illustrates the use of our new model with father's and son's occupational structure data. Section 5 provides some concluding remarks. 
Extended Bivariate T-Distribution Type Symmetry Model
where ( )
See, e.g., Muirhead [7] . Another form of the probability density function
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Simulation Study
As described in Section 2, the ETS(m) model may be appropriate for a square ordinal Table 1 , we see that the ETS(m) model gives good fit, however, the TS(m) model gives poor fit. Thus, from the result of simulation for comparison the ETS(m) and TS(m) models, we obtain that if it is reasonable to assume the underlying bivariate t-distribution with different marginal variances and the ratio of different marginal variances (i.e., 
Example
The data in Table 2 is taken from Tominaga [8] . These data describe the cross-classification of father's and son's occupational status categories in Japan, which were examined in 1955. From Table 3 , we see that the TS(m) ( 5 20 50 100 m = , , , ) models fit these data poorly, however, the ETS(m) ( 5 20 50 100 m = , , ,
) and the ELDPS models fit these data well. We obtain the similar result without depending the value of degree of freedom m, although the detail is omitted. We also see that the values of the likelihood ratio chi-squared sta- × − − . × −   . For example, the difference between the probability raised to the power that the occupational status category of the father in pair is (1) "upper non-manual" and that of his son is (2) "lower non-manual" and the probability raised to the power that the occupational status category of the father in pair is (2) "lower non-manual" and that of his son Open Journal of Statistics is (1) "upper non-manual", is estimated to be -0.400 [ 0 335 3 1 405 1 = . × − . × ]. Namely, the probability that the occupational status category of the father in pair is (1) "upper non-manual" and that of his son is (2) "lower non-manual" is estimated to be greater than the probability that the occupational status category of the father in pair is (2) "lower non-manual" and that of his son is (1) "upper non-manual". Also, the probability that the occupational status category of the father in pair is (1) and that of his son is (3) is estimated to be greater than the probability that the occupational status category of the father in pair is (3) and that of his son is (1). However, for the other symmetric two probabilities with respect to the main diagonal, the probability that the occupational status category of the father in pair is j and that of his son is ( ) i i j < is estimated to be greater than the probability that the occupational status category of the father in pair is i and that of his son is j.
Concluding Remarks
From the result of simulation studies, the ETS(m) model would be appropriate for a square contingency 
